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The nwd:>er of a globin genes have been documented among 
255 active SS patients under the age of 15 years. Ascer
tainment in the area served by our clinical program is 8•U. 
The common -3.7 IQ> tt•-'lhalassemia (Th) had a gene frequency 
of 0.17. The incidence of hom:>zygotes was 2.9,, and 
heterozyqotes 30.6,. These values are consistent with 
Hardy-weinberg expectations. There -re only two a+ -Th 
heterozygotes among the 13 children born and deceased in 
the last 7 years (GF • 0.08). Children with SS;-a/-Cl had 
better height/weight parameters (25-50' w <10' for 
SS;ao.,i!la)' were lees likely to have 911llbladder disease 
(1/8) and m:>re likely to have apl•J>0989*1Y beyond the first 
year of life (6/8) • '1'hree lines of evidence suggested that 
a+ -"nl interacts with the rapid decline of llb F in the first 
three years of life to modify the physical expression of 
SS: l. '1'he MCHC of llb S homozyqot• under age 7 appears 
independent of a gene numbers and thus unlikely to illl>act 
on clinical expression: 2. In cord blood, 3 patients with 
SS;-a/-a had lower llb Barts (2.4') than babies with AA 
hemoqlobins and -<J./-<J. (7.2±1. 7'); 3. The rate of decline of 
absolute llb F values in the first three years of life among 
children with SS;-<J./-<J. resembles that of patients with 
SS:Cia,i!la who -intain a higher llb F' after the age of 7 yrs 
(0.121 g/dl/month). 'l'he rate of decline of absolute llb F 
levels among SS children with ao./ao. who will have Rb F 
under 10' after their 7th birthday is 40' faster (0.172 g/ 
dl/month) • '1'hese data are consistent with preferential 
assembly of Hb F over llb s tetramers during a critical 
period of postnatal development of ss1-a/-Cl children. 
consequently the inter-cellular distribution of lib F may 
be less restricted and help to iq>rove the clinical condi
tion by preserving spleen function. Additional SS ne..t>orna 
with a-ni are beinq sought to corroborate these obaerva: 
tions. 
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DEVEIDPMENr CE A RAPID DMJNJASSAY KE SCREmIN:i AOOLT AW 
NEWOCllN BLOOO SllMPIES Fa! HIMXil.OBIN S. A. Funnan*(Intr. 17f 
C. M. Peterson) Pacific Haoostasis, 2493 POrt:ol.11 Road, 
Ventura, CA. 

Rapid assays based on solubility have been developed' for 
sCreening adult blood sanples for HEnnglobin s (lib S). 
'lhese methods, however, are not applicable to screening 
newborns, because the lOli levels of lib s are easily 
obscured by high oonoentrations of lib F. we have developed 
a rapid inmmoassay for the lib s screening of both nl!llblrn 
and adult blood sanpl.es llb.ich OClltllnes mcnx:l.ooal antibody 
technology in a microtiter well fcmnat. 'lhe assay utilizes 
a lib S-spec:ific monoclonal antibody. Red blood cell 
lysates are added to individual microtiter wells; 
he!oglabin present in the lysate adsorbs to the microtiter 
well surface during a 3 minute roan ~ture 
incubation. 'lbe solid phase is washed, lib S-specific 
malOClonal antibody is added to each microtiter well and 
incubated for 5 minutes. 'lbe solid phase is washed, 
urea.se-ocnjugated anti"'11'CUSe lg is added to each well and 
incubated for 15 minutes. 'lbe solid phase is "8Shed, 
chrarDqen is added and all.owed to develop color for up to 
10 minutes. Microtiter walls o:intai.ning lib S develop a 
distinct blue color. Microtiter wells not containing lib s 
ranain yellow. tc special ancillary equipmnt is necessary 
and results oan be interpreted by eye. 'lbe assay is 
amenable to autcmation. 'lhe assay described lllU perfoi::med 
on 800 sanples ~ised of adult blood, oord blood and 
filter paper collected nebxn heel stick blood. Results 
correlated 100\ to oonfinlllltary electmphoresis. sane of 
the saqiles o:intained other variant heJtogl.obi.ns llUCh as c, 
E and o. 'lb date, no other hemoglobin variant has ~ 
found that cross rel!ICt8 with the lib S-specific lllOl10Clonal 
lllltibody Wied in thia assay. \lllole blood eanplea, ~ to 2 
llDlthll old, o:intaining from 1-30 c;p/dl heJtoglobin with as 
little as 1' Hb s can be teated 17{ thia assay. In Sl.lll'llllrY• 
the assay is rapid, easily perfcmmi, can be run singly or 
in batch ncdes, is llllWIAble to autaaation, and can utilira 
both ner.ibom and adult blood Bm1Pl•. 'lbe auay can be ruD 
in any aetting, ineludin9 doctor's offiom, ho9pital Mi 
reference labs, and public i-lth scre8ling centers. 
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NOVEL ,95-0LOBIN GENE HAPLOTYPE IN A CAUCA
SIAN WITH HOMOZYGOUS SICKLE CELL ANEMIA. 
Joseph E. Gootenberg, Corinne D. Boehm•, and tl!!l..J!: 
Kal.azian, Jr. Department of Pediatrics and Lombardi Cancer 
Center, Georgetown University, Washington, D.C. and 
Department of Pediatrics, Johns Hopkins University, 
Baltimore, MD. 

Restriction endonuclease analysis was used to investipte the 
origin of the ,95-globin genes carried by a Caucasian child with 
homozygous sickle cell anemia. Despite a high level of 
hemoglobin F, this patient, of Scotch-lrish·German and 
Cherokee Indian background from West Virginia and Ten
nessee, has suffered severe manifestations including painful 
crises and recurrent strokes. The diagnosis of siclde cell anemia 
was confirmed by Mst II analysis of patient's DNA which 
revc:akd only the 1.4 kb fragment characteristic Of the . 
p 5-giobin gene and no 1.2 kb fragment characteristic of the 
P"..Pobin gene and most other variant ,9 -globin alleles. 
,9 .globin gene haplotypes were determined in the patient and 
parents for the following polymorphic restriction sites: 
Hind Ill {°Y ), Hind Ill ("Y ), Hine Ill ( + ,9,), Hine II 
(3' + /3,), Hinf I (S 'p ), Ava II (,9), Hpa I (3 'P ), and 
8am HI (3 ',9 ). Haplotypes were constructed by eumination 
of familial inheritance: patterns of restriction fragment length 
polymorphisms with respect to the ,9-globin locus. One 
,95-globin gene cluster was demonstrated to contain the Benin 
haplotype, one of the three common African-type ,9 S.giobin 
haplotypes. The second ,95.globin gene was present on the 
most common European haplotype. This gene most likely 
represents an independent origin of the P 5 mutation and is the 
first reported European-origin sickle cell gene. 
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PROTEIN S AND OTHER VITAMIN K DEPENDEJIT FACTOR 
CHANGES IN PATIENTS WITH SICKLE CELL ANEMIA. 
B.J. Gros111an•, J.R. Eckllan, and A. Puncan•. 
Department of Patholoqy and Laboratory Medicine 
and Department of Medicine, Eaory University 
School of Medicine. Atlanta, Georgia. 

The occurrence of large vessel occlusion and 
previous reports suggest the coagulation systea 
:aay be activated in patients with sickle cell 
anemia. Because of speculation that these 
patients are at risk for throllbosis and the 
eaerging role of natural anticoagulants in pre
venting inappropriate clotting, we evaluated the 
levels of protein c, protein S and antithrombin 
III in 14 as)'lllptomatic HbSS patients coapared to 
20 normal controls. Free protein S antigen was 
assayed after polyethylene glycol precipitation. 
Chroaogenic assays were used to determine f unc
tional protein C and antithrombin III. Factor 
VII was assayed in a one stage clotting test and 
D-D diller by latex agglutination. 

Protein s, protein c and AT III were all 
siqnificantly lower in the patients than in the 
control•. Tb• decrease in protein s llAY reflec\ 

TEST PATIENTS COl!TROLS P VAWE 
Protein S <'> 65 ± 31 99 ± 20 <0.005 
Protein c <'> 76 ± 19 98 ± 20 <0.005 
Antithr<>Jlbin III{') 84 ± 13 100 ± 25 <0.025 
Factor VII <'> 97 ± 23 103 ± 25 n.a. V-D di .. rs Ing/all <200 <200 n.s. 

student'• t, one sided. 
true deficiency in free protein S or an increase 
in C-4b binding protein. The reduction of pro
tein c and s without reduction in factor VII 
aakes changes in vitaain K status or aetabolisa 
unlikely. Relative deficiency in AT III, pro
tein c, and protein S aay contribute to the 
pathoqenesis of large vessel throllbosis initi
ated by red cell sickling. Spacific therapy to 
increase these factors aay benefit patients with 
complications of sickle cell aneaia. 
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